Subcutaneous emphysema in the upper extremity may be caused either by infectious, gas gangrene, or non-infectious, benign, causes. However, benign subcutaneous emphysema may imitate clinically gas gangrene. Differential diagnosis is not always obvious but should be achieved as soon as possible in order to select the proper management. We present a case of an 88-year-old male with benign subcutaneous emphysema of the upper extremity, during packed red blood cells transfusion, with findings imitating gas gangrene. Diagnosis was set with X-ray and US imaging.
INTRODUCTION
Benign subcutaneous emphysema has been well documented in literature [1] [2] [3] [4] .
It is important to differentiate non-infectious emphysema from gas gangrene in order to select the proper treatment without delay. Here, we present a case of benign subcutaneous emphysema of the upper extremity with findings imitating gas gangrene.
CASE REPORT
An 88-year-old male was admitted to the internal medicine department of our hospital due to hypochromic microcytic anemia. From his medical history, weakness during the previous 7 days was reported and also two strokes, 9 months and 5 years ago respectively. No other diseases, allergies, surgical operations or medication were mentioned. During the five first days of hospitalization he received 4 units of packed red cells and 1 unit of fresh frozen plasma. On the fifth day gastroscopy revealed a deep ulcer on the posterior wall of the duodenal bulb.
The next day the patient received one more unit of packed red blood cells through a new 20 G peripheral intravenous catheter on the left arm after two unsuccessful attempts of peripheral vein catheterization on the same place due to brittle veins. There are not specific symptoms and signs for benign subcutaneous emphysema. It usually appears with palpable crepitation, within 6 hours from the mentioned trauma, swelling and minimal pain of the affected area [1] [2] [3] [4] . Most times there are no signs of inflammation, local adenitis and systematic symptoms such as fever, shock or organ failure.
White blood count is not increased and cultures collected are negative. However, a case with minor local inflammation and significant increase of pain has been described in the literature [3] . The imaging findings are similar to those of NF but in the benign subcutaneous emphysema X-ray air is confined to the superficial tissues and respects the tissue planes and fat pads, [2] [3] [4] while in the US there is no air within the muscle bellies [4] . According to the literature for benign subcutaneous emphysema conservative treatment with intravenous or oral antibiotics and close observation is recommended, rather than immediate surgical intervention [1] [2] [3] [4] . In our case, we had an inflammation without palpable crepitation on the area of a venous catheter which was used to transfuse packed red blood cells. We underline that two unsuccessful catheterizations had been attempted in the same area. Subcutaneous emphysema was diagnosed via X-ray and US. These findings in addition to leucocytosis, neutrophilia and fever with chills could indicate gas gangrene. However, in the US the absence of air bubbles within the muscle bellies, abscesses and fluid spaces tracking along the deep fascia forced us to think about the possibility of a benign cause. The history of two unsuccessful catheterizations could explain the subcutaneous emphysema formation via the penetrating skin wounds in combination to a one-way ball valve mechanism or accidental air injection during the catheterization attempts.
Additionally, the presence of superficial venous thrombosis could justify a temperature increase with leucocytosis and neutrophilia. A further temperature increase with chills could also be associated to a febrile non-hemolytic reaction because of the repeated transfusions [10] . The absence of characteristic imaging findings, the absence of positive blood cultures, the
